The best way to appraise the size of abdominal organs remains undefined. Herein we compare the size of liver and spleen in hepatosplenic schistosomiasis using clinical and ultrasound (US) examination, and the size of the organs measured by US with their visualization below the costal margin ("palpable by US"). For this study, 411 individuals from an endemic area for schistosomiasis mansoni in
Key words: schistosomiasis -ultrasound -physical examination -spleen -liver -portal hypertension Ultrasound (US) has been routinely used in the evaluation of hepatosplenic schistosomiasis mansoni for the last 20 years (Pinto-Silva et al. 1994 , Lambertucci et al. 1996 , Gesparcher-Lara et al. 1997 , Martins et al. 1998 . The use of US is justified by its low cost, and portability which made it possible to be used in field-based studies. However, the best way to appraise the size of abdominal organs remains undefined.
More objective criteria to evaluate liver fibrosis and portal hipertension in schistosomiasis mansoni, using US, appeared in 1996 and were revised in 2000: the evaluation of portal and splenic vein diameters, the disclosure of collateral veins, the diagnosis of ascites, the measurement of the wall of portal branches, the sizes of liver and spleen, the identification of gallbladder wall thickening, and the image patterns of the liver (Richter et al. 2000 (Richter et al. , 2001 .
It is worth mentioning that the palpation of liver and spleen below the right and left costal margins and xiphoid process is accepted by most physicians as a sign of liver and spleen enlargement.
In this study, the sizes of spleen, right and left liver lobes longitudinal diameters, measured by US, are compared to the finding of palpable organs during physical examination, to verify whether a palpable organ is always increased, and to evaluate whether a palpable organ below the costal margin is also visualized by US as being below the costal margin ("palpable by US").
PATIENTS AND METHODS
Patients -The population of Brejo do Espírito Santo, a rural community of Santa Maria da Vitória in the state of Bahia, Brazil, was examined, every 4 years, since 1976 by one of us (AP). A total of 3766 people have been followed up. Prevalence of schistosomiasis, determined by parasitological stool examinations, using the Kato-Katz technique, had been identified to be 75% in 1976. After the implementation of disease control measures, significant improvement has occurred, and prevalence of schistosomiasis dropped down to 1.8% by 2004 (Guevara 2005) .
In October 2004 a convenience sample, including 411 individuals between 3 and 92 years of age were selected for this study. This is a transversal study and the individuals who agreed to participate were allocated in three groups, according to clinical evaluation: (1) 41 patients with current clinical data compatible with liver fibrosis (hepatosplenomegaly, and hardened, and/or nodular liver), 11 of which had previously undergone splenectomy; (2) 102 patients with previous history of liver fibrosis, but with no current clinical data of liver fibrosis, 17 of which had previously undergone splenectomy; (3) 268 individuals who have never presented clinical data compatible with liver fibrosis. The participants were submitted to clinical and US examinations and the collected information was stored in a data bank elaborated with appropriate software. Twenty nine individuals were excluded of the study: 5 individuals aged 5 years or less who did not collaborate with US examination, and 24 individuals whose sizes of liver and spleen were not measured or the organs visualization below the costal margin by US were not recorded in the research protocol. Therefore, 382 individuals (92.9%) remained in the study.
Physical examination -Physical examination was conducted by two physicians, AP and JRL, in an independent fashion. After the examination, the two exams were compared and when any difference existed, the examiners searched for a consensus, in order to create only one register for each patient. Weight, height, vital signs, and cardio-respiratory evaluation were watched and registered. During abdominal examination ascites and collateral circulation were searched. Abdominal palpation was performed with patients in the dorsal decubitus, during deep breath. Liver and spleen have been considered to be palpable when liver and spleen borders were felt below the costal margins by both examiners. The greatest distance between liver and spleen borders and respective costal margins was also independently measured by both examiners.
US -Sonographic examination was conducted by a specialist trained in the application of the Niamey's protocol, 1996, revised in 2000 (Richter et al. 2000 (Richter et al. , 2001 . A portable GE Logic Book equipment was used with a 2.5 to 5 MHz polifrequencial convex transducer witch allows storage of raw data in Dicom format (specific medical images protocol, without loss of quality) for future re-evaluation.
To verify whether the palpable organ by physical examination was also visualized by US below the costal margin, the transducer was positioned across the right costal margin for right liver lobe observation and across left costal margin for spleen observation. The organ movement was thus observed through the respiratory cycle. In case the organ continued to be visualized below the costal margin, at the end of inhalation, it was said to be "palpable by US" (Fig. 1) . The manoeuvre was not applied to the left liver lobe since in most cases it is already visualized below the xiphoid process during clinical examination of healthy individuals.
Ethics -This work was approved by the Ethic Board of Universidade Federal de Minas Gerais and by the Brazilian Board of Ethics in Medical Research. All participants have given written authorization at the time of inclusion in the study.
Viral hepatitis -Prevalence of hepatitis B and C was determined in the study population. The prevalence of hepatitis B was 17%, when HBsAg and anti-HBc were included (HBs and anti-HBc EIA, Medical Biological Service, Milano, Italy), and 0.7% for HBsAg alone (chronic carriers). Prevalence of hepatitis C was 0.7%, using an ELISA anti-HCV (Detect-HCV 3.0, Adaltis, Montreal, Canada). 
Statistical analysis -

RESULTS
Spleen-
The mean longitudinal diameter of the spleen measured by US was 75.9mm for non palpable spleen and 107.6mm for palpable spleen on physical examination (p = 0.00). In the group "palpable by US", mean longitudinal diameter was 73.7mm for non palpable organs and 115mm for palpable ones (p = 0.00). Fig. 2 shows the distribution of patients with palpable and non palpable spleen by physical and US examination, according to US measure of longitudinal diameter. Spleen longitudinal diameters were normal in 346 patients (90%). Among them, 80 (23%) had a palpable spleen by clinical examination and 74 (21%) had the spleen "palpable by US". Twenty eight out of 36 patients (78%) who have had an increased longitudinal spleen diameter by US had a palpable spleen in physical examination, and 29 (80%) had the organ "palpable by US".
In Table I the number of patients with "palpable and non palpable spleen by US" is compared to those palpable and non palpable by physical examination. Both methods showed similar results when evaluating spleen enlargement, although discordance existed in 67 cases (17%).
Right liver lobe -Mean longitudinal diameter of right liver lobe measured by US was 113.2 mm for non palpable and 111.8 mm for palpable right liver lobe on physical examination (p = 0.51). In the group "palpable by US", mean longitudinal diameter was 105.2 mm for non palpable and 114.6 mm for palpable right liver lobe (p = 0.0001).
In Fig. 3 is depicted the distribution of patients with palpable and non palpable right liver lobe by physical and US examination, according to US measure of longitudinal diameters. Right liver lobe longitudinal diameters were normal in 360 patients (94%). Among them, 195 (54%) had a palpable liver by clinical examination and 274 (76%) had the organ "palpable by US". Ten out of 22 patients (46%) who have had an increased longitudinal right liver lobe diameter by US had a palpable right liver lobe in physical examination, and 21 (95%) had the organ "palpable by US".
In Table II the number of patients with "palpable and non palpable right liver lobe by US" is compared to those palpable and non palpable by physical examination. The methods showed no agreement in the evaluation of the right liver lobe enlargement. Results diverged in 160 cases (42%).
Left liver lobe -The mean longitudinal diameters of left liver lobe measured by US was 79.6 mm for non palpable and 81.3 mm for palpable left liver lobes on physical examination (p = 0.32). (13) 72 (70) 108 (28) Total 279 (100) 103 (100) 382 (100) kappa = 0.5614 A total of 227 patients (59%) presented a normal left liver lobe size. Among those, 114 (50%) considered normal had the liver lobe palpable by physical examination. One hundred fifty five patients (41%) had an enlarged left liver lobe when measured by US, and 64 out of 155 (41%) had a non palpable organ below the xiphoid process (p = 0.126).
Comparison between clinical and sonographic liver examination -One single patient presented nodular liver surface by physical examination (0.5%) and six patients presented nodular liver margin by US examination (3%). Ninety seven patients (48%) presented a hardened liver on physical examination, with fibrosis present on US in 72 (35%). The liver was palpable in 205 cases, however, no concordance was found between consistency of the liver and the presence of fibrosis in US in 70 cases (34%). based studies, identified four groups of patients with hepatosplenic schistosomiasis and proposed a classification which was based on clinical and US examinations. The data of the present study obtained in an endemic area of Bahia confirms previous findings. Isolated physical examination underestimates enlarged spleens which are non palpable and overestimates palpable spleens which are not enlarged when measured by US. In addition, our findings do not support the classical semiologic statement that a palpable spleen is always enlarged.
Right liver lobes identified below the costal margin both by physical examination and "US palpation" proved to be of normal sizes in most cases.
In this study we have used US as the gold standard to measure the size of liver and spleen. This decision may have led us to make mistakes. What is the precision of US to measure the size of the organs (liver and spleen, for example)? We do not know the answer. Let us point out one limitation of US for this purpose. For instance, the upper borders of the liver and spleen are darkened by the air present in the lower portions of the lungs, and therefore, the limits between liver and spleen and the echogenic line of the lungs images are arbitrarily considered (extrapolated) to be the reference to measure the longitudinal diameters of the organs (Niederau et al. 1983) .
The "US palpable" technique was used for the first time in this work. Our intention was to see and record, using US resources, the spleen or liver below the costal margin, instead of perceiving it by palpation. Possible advantages were: to avoid the inconvenience of thickened abdominal walls (either by obesity or well developed abdominal muscles) and of huge ascites. In fact, the manoeuvre allows a qualitatively evaluation of the organ below the costal margin during respiratory movements similar to manual palpation. Easily and quickly performed, it eliminates errors inherent to the way the organs are measured by US, discussed in the previous paragraph, and apparently decreases the inter-examiner error due to the subjectivity of abdominal palpation.
Left liver lobe palpation below the xyphoid process did not correlate in this study with organ enlargement. Another study from a low transmition area of schistosomiasis in Venezuela failed to find any significant difference between the size of left liver lobe in S. mansoni infected and non infected individuals (Ruiz 2002) . The shortcoming is that this study has not taken as reference the values for liver and spleen size proposed in the Niamey's protocol (Richter et al. 2000) .
In a study from India, liver size estimated by US, was compared to physical examination. The authors found a very low precision of physical examination in identifying hepatomegaly (Joshi et al. 2004 ). This finding is in agreement with our study. However, in their work they used as reference values the sizes of the organs described in 1983 for a Caucasian population, without stratification for height (Niederau et al. 1983) .
The reference values for organ sizes in the Niamey's protocol have been established, on its turn, based on a study performed in the population of a non endemic area for schistosomiasis in Senegal (Yazdanpanah et al. 1997 ). This emphasizes the importance of height and ethnic-de- 
DISCUSSION
Twenty three percent of normal size spleens as measured by US were palpable on clinical examination. Also, 20% of the spleens considered to be enlarged by US were non palpable during physical examination. As to right liver lobe, more than half of palpable livers were of normal size on US. For spleens and livers "palpable by US" similar results were obtained. Clinical evaluation of liver consistency had only weak correlation with the presence of fibrosis on US examination.
Gesparcher- Lara et al. (1998) , studying the value of spleen palpation in the evaluation of morbidity in schistosomiasis mansoni, found low sensitivity and positive predictive values for a palpable spleen to diagnose hepatosplenic schistosomiasis in endemic areas. Lambertucci et al. (2000 Lambertucci et al. ( , 2001 and Cota et al. (2006) , in field-pendent reference values to enhance the precision of US evaluation of abdominal organs. The extrapolation of reference normal values obtained from a sample of the Senegalese people to study a Brazilian population does not seem to be adequate. Hence, studies to establish normal US values for liver and spleen sizes in Brazil should be stimulated.
Still, clinical evaluation of liver consistency had only weak correlation with the presence of fibrosis on US examination. This observation reinforces the need to associate US and clinical examination to improve the quality of clinical evaluation.
More recently, the finding of periportal fibrosis in sonographic examination has been questioned when the authors used magnetic resonance imaging (MRI) to confirm the diagnosis of liver periportal fibrosis . A significant number of patients diagnosed as having periportal fibrosis by US where shown to have, by MRI, fat infiltration of the periportal tracts. For now, what appears to be the wisest approach is to use the information obtained by clinical, US and MRI examinations (whenever possible), to perform a more accurate clinical diagnosis of hepatosplenic schistosomiasis mansoni.
